Effects of 1alpha,25-dihydroxyvitamin D3 and growth hormone on apoptosis and proliferation in UMR 106 osteoblast-like cells.
Mechanisms maintaining a correct balance between bone-forming osteoblasts and bone-resorbing osteoclasts are essential for bone formation. Apoptosis has been proposed to play a key role in controlling osteoblast homeostasis. 1,25-dihydroxyvitamin D3 [1,25(OH)2D3] and GH, which are important regulators of bone growth and bone metabolism, also play pivotal roles in regulation of mitogenesis, differentiation, and apoptosis. We have recently shown that 1,25(OH)2D3 prolongs GH signaling via the Janus kinase 2 (JAK2)/STAT5 (signal transducer and activator of transcription 5) pathway in UMR 106 osteoblast-like cells. In the present study, we have investigated the effects of GH and 1,25(OH)2D3 on proliferation and apoptosis in UMR 106 cells. We found that 1,25(OH)2D3 and GH, separate or in combination, inhibited apoptosis. GH also had profound effects on cell cycle distribution and proliferation. In addition, pretreatment of cells with 1,25(OH)2D3 was necessary to detect GH-induced MAPK activation. We hypothesize that these hormones separately regulate the processes of apoptosis and proliferation, which may be important for maintaining osteoblast cell number.